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CHAPTER I 
I NTRODUCT ION 
Ststement of the Problem 
===l= 
II 
II 
il 
The purpose of this study was to determine whether a record II 
1 of endurance as measurea_ by the ergograph ~.nd_ recorded on the 
II I 
kymograph could be used as a lilethod of foretelling probable sue- '~ 
cess in athletics among girls e_t the senior high schoo l level. 
Analysis of the Problem 
The subordinate problems involved in this study were : 
1 . To clas sify the pupils to be tested in two groups , 
athletes and non- a.thletes , on the basis of records 
of participation in i nterschol astic competition . 
2 . To test both groups for endurance . 
3 . To find the T scores for each group. 
4 . To determine the correlation of the T scores and 
the participat i on record . 
5 . To summa ize the f i ndings and evaluate the test. 
6. To make recommendations for further study . 
Delimitat ion of the Problem 
Recognizing that emotional, mental and physical f actors 
might not be the cause of non-ps.rtic i pat ion, every effort was 
I 
I 
lj 
I 
I 
I' 
I 2 
~====~~~==============~====== =--'-====='IL I I made to eliminate from the roup t 'hose 
I 
' ing reasons for not pa.rticipating :l 
girls who hao. the followli 
1 . Financial ne"'c1 requiring after-school employment 
2. Family or home responsibilities which prevented 
tleir participating in any extra school ct ivities 
Justification of the Problem 
Some people dismiss the non-participat ion of girls in 
sports by saying , "She isn•t the athletic type ." 
I s there an athletic type? 
I 
Rathbone ,1 in her book entitled Relaxat ion, makes the fol- I 
lowing statement concerning inherent constitution : 
"The anthropologist and stu ents of physique 
distinguish between two marked types, one called 
asthenic (weak muscled , and with long , spindle-
like limbs) , and one called hypersthenic ~exces­
sively strong , e_nd '1 th chub y , rounded features 
and limbs). An interpretation of the information 
accumulated by these scientists , in their study of 
organic strength and personality through anatomical 
signs , is that the asthenic type l acks vitality Bnd 
so becomes easily fatigued and seriously depressed 
under strain ." 
I s it the asthenic type which people in general refer to 
I· 
II 
i 
I 
II 
I 
:1 as the non- athletic type·? I 
I 
1 Physical educators use verious methods of classifying stu-
1 dents for participation in class activities , but rarely are the ~ 
! same methods used for picking members of varsity teams . Choice 
of team members usually is b?sed on performance during oractices 1' I -
\ 1 Josephine L. Rathbone, Relaxation , Teachers • College 
Publications , Bureau of Publications , Teachers ' College, Colum-
j bia University, Ne~ York, 1944 , p . 41. 
--------- ---- - ------ ___ __jj_ 
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I 
and try-outs , coupl ed with the 
vidual ·1 s ability to compete . 
coach rs knowledge of the indi- J 
I Every coach has method8 of deter- i 
ining which players have the skill s neces:sa.ry for successful I 
par ticipe.tion in a given sport , bul't whether they have the ment e l l1 
ana emotional stabili ty needed for successful competition is I 
hard to determine . Endurance , the abili ty to prolong physical 
activi t y beyond the point of f a tigue , is essential to succe s s -
ful competition and is an unrecognized quality until noted 
during the competition . 
Any test 't':Thich i s designec1 to take some of the guess;.v-ork 
I out of picking member s of e. team de serves cons ideret:ton . 
Relatect Studies 
Re search i s being cond.ucted in all aree,s of physical 
a.nd 
I 
edu- I 
I physi- l cation and tests of s ill , achievement , motor abilit 
ca l fit nes s are plent iful for bothl boys and gir ls. :Many of I 
. the s e tes t s li st. er1d.u:r·e,nce es one of the factors for which the 
\ te st i s devised , but very often the two factors of speed and 
1 I endurance are cons ider ed joiptly. The linking of these t wo fec-
I tors indicates tha t a per s on taking t he test wi l l be expected to l 
1 ove about and that agility and coordination are a lso being 
, tested . An example of th's type of test is the "s t airs test " 
I d b C 1 d Ho •·re • 1 T. .!1 b h conduct e y ol .i ns an " ne stateu o jective oft e 
I 
1 
- Vivian D. Collins and Eugene C. Howe 1 "A Preliminary 
Se l ection of Tests of Fitness 1 11 American Physicel Education 
Rev i ew XIX (December , 1924 ) 
I 
II 
I 
4 
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te st was to estimate , from the shape of a recorded curve 1 a 
I 
I' 
,j 
subject ' s endurance , the algebrF.iiC sum of her C8.rd1ac efficiency 
her neuromuscular skill and economy , and her courage . The testJ 
ing procedure consisted of having the subject run , at top speed)! 
up a.nd do~rm A. flight of' t~Iel ve steps , touching a key at the t:)p 11 
of the flight and touching a spot on the wall a step from and 1 
opposite the bottom of the fl ight. Records of the time of each ! 
I 
i 
round trip t-vere registei"'ed on a r apiC..ly moving long~paper kymo-
11
, 
grEtph by means of s ignal magnets. 
A second combination of f actors for whi ch tests are devised I 
is that of strength and endurance . Th:l.s combination is often 
found in tests of motor ability anct physice.l fitness . A v.rell-
known exar.ple of this type i s the Physical Capaci t~r Tests e-
vised by Rogers . 1 The testing procedure which requires special 11 
apparatus .is designed to test lung c~acity , strength of hands , t 
arms, legs , and back . The subject is encouraged to exert his ! 
axi um eff rt to obtain the best possibl~ Acore. Endure.nce I 
enters the testing as a result of this extra effort . 
Research disclosed no test devised speci f i cally for the 
~urpose of ~eterminine the relation of endurance to success in 
a . thletics. The importance of en urance is recogni zeo. , but most ~~­
of the exi sting tests were designed to measure endur nee in a 
specific area of athletics , i . e . 1 Cureton 1 s te s t in swimming . 2 ~J 
1 Frederick R. Rogers , Phys ical Capacity Test s, A.S.Barnes I 
Company~ New York , N.Y . 1 
I 
0 II ~ T. K. Cureton , J r., The Research Quarterly , American Asso-
1 
cia.tion of Health, Physical Educa tion and Recreet i on 1 ·lashing- I 
ton, D. C. (Nay 1935 Supplement)~ : 54. ___ I 
'I 
I 
II 
========~F~-==~=-=-==·==-=================================== 
Studies by Anderson , 1 Carpentrr, 2 and Rogers3 have des.lt 
with the importance of strength and endurance in predicting 
athletic ability. Although all th:r·ee of these stuo.ies 'tvere 
concerned with girls , Rogers' study 'tvas based on his Physical 
Capacity Tests and there i s some doubt concerning the validity 
of the Physical Fitness Indices (P . F.I. ) for girl~. 
Three tests which required special apparatus and no moving 
about on the part of the subject being tested are described in 
the book entitled Tests and Measurements in Physical Education 
4 by Bovard, Cozens and Hagman , under the heacting "Tests of 
Cap city and Endurance. " 
The first of the three tests , which appears under the sub-
he ding "Ergo ·raphic Experiments, 11 is ·:>f particular import ance 
to this study since the apparatus invol ved is similar to that 
1
used in conducting this experiment. According to this report 
the ergograph, developed in 1884 by Mosso , has been modified 
• 
repeatedly to confor to 't'Jhatever problem 'tvas under investiga-
tion , but without changing the principle involved. The ergo-
1 Theresa W. Anderson, The Research guarterly , American 
Association for Health, Physical Education and Recreation~ 
Washington, D.C. , (March 1936), 7 : 136 
!! 
I 
I 
I 
l 2 Aileen Carpent er , The Research ~arterly, American Asso- 1 
l
ciation for Health, Physical Education and Recreation, Washing-
ton, D.C., (December 1938), 9 : 22 
i 3 Frederick R. Roger s , Fundamental Measures in Physi cal 
!
Education, Pleiades Company 
4 J. F. Bovard, F. W. Cozens and P . Hagman , Test s and 
Measurements in Physical Education , Second Edition, ~aB . SaunQers 
Company, P9-iladelphia , Pe.! 1949 
I 
I ~ 
5 
graph consists of a support for the reception of the forearm 
end a weight suspended from a pulley 'heel ":hi ch is connected 
by means of a thread 't·li th the inctex or middl e finger of the 
subject 1 and is equipped with a lever adj usted to record lines 
on the smoked paper of a kymograph . The chara.cter of tbfl sue-
l 
I 
I 
ceesive muscular contractions obtained by flexing and relaxing 
the finger was empl oyed as e.n index of estima ting the muscula.r 
power and general condition of the 1 person being tested . 
The second test, referred to by the authors as '' Kellogg t' s 
Dynamometer ," i s of no part icular import ance to thi s stu y , 
since it ~es a test devised to measure the strength of various 
muscle groups by means of a dynamo.rueter . 
The third in thi s group i s referred to s the 11 U Tube 
Manomo. eter or 40 mm . Me rcur·y Test. 11 I t involved blo ring into 
a tube , hol ing the breath and r-ecording the pu lse. The l ength 
of time tha t the breath '\IIJas held and the type of pulse recorded 
were used as measures of the fitness of the subject for flying 
duties in the Roya.l Air Force. I t is popularly known as the 
"endurance" or "fatigue test." 
A review of research and literature in the area of endur-
ance testing indicates that very little has been done on the 
secondary level with g irls, "'hich is the primary objective of 
this study. 
I 
6 
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CHAPTER II 
METHOD OF PROCEDURE 
The purpose of' this study was to deter·mine whether endur-
ance as measured by the ergograph coulc_ be used as a means of 
foretelling probable success in athletics among girls in a 
senior high school. 
Before testing could be done the following preliminary 
steps were taken : 
1 . A review of :research and literature was mac1e in the 
field of endurance and testing for the purpose of (a) revie~ing 
similar studies, (b) determining techni ques of endur ance testing 
1 (c) studying types of questionnaire construct ion, (d) e ste.blish-
1 
ling T scores and correlations , and (e) analyzing results. 
2 . Members of the girls ' physical education classes of the 
Gamalie l Bradford Senior High School, Wel lesley Hill s , Massachu-
se·tts, we1•e informed about the proposed study . Their voluntary 
!cooperation in submitting to the test was requested . 
j 3 . A questionnaire was given to each girl. The pur pose of 
the questionnaire "'ras to discover the pupil ' s record of part ici-
pation or non-participation in interscholastic competition . 
4 . An swers on the questionnaire \>Je re compared with official 
team records Kept by each coach and used. in determining eligibil 
i ty f'or e.thletic awards . The stanctards for awards wer·e est ab-
lished by the student council under the guidance of the faculty 
I 
advisor and the director of health and physical education. 
5. A private conference ~ras held with those girls whose 
official records did not agree with their personal record of 
participation on the questionnaire. The coaches' records were 
- I 
the accepted criteria for deciding all questions, since tempor-
ary membership on a team is not accepted for points. 
6. Each girl was classified as an athlete or non-athlete 
on the basis of having played on a varsity, junior varsity, or 
class team in competition with other schools. 
?. Questionnaires of the non-athletes were studied to 
determine the reasons for non-participation. Those girls who 
stated that they had to work after school or had to help at 
home regularly were eliminated from the group to be included in 
the study. A statement that she was too busy in other school 
activities did not exclude her from the group. 
After the preliminary steps were completed, the testing 
procedure was as follo~rs: 
1. Every girl who volunteered was tested, and every effort 
was made to test a girl only when she felt perfectly t..rell. 
2. Testing was conducted during a student's free time, dur-
ing a study period or after school. 
3. The e_pparatus used was an ergograph. It · consisted of an 
metr onome. Three one-kilogram weights were used. 
8 
' 
I 
4. The manner of testing was as follows: 
a. The student placed her forearm in the arm rest in 
such a position that the second joint finger 
knuckles were just at the edge of the rest. The 
arm was strapped down securely. 
b. The finger loop (at the end of the weighted wire) 
was placed over the end (nail) joint of the middle 
finger. 
c. The kymograph was set to cause the dr um to rotate 
at a moderate speed and the metronome was set at 
76. 
I 
I 
:, 9 
I! 
I 
! 
II 
;I 
li 
flex-11 
!I 
d. The girl was told to pull on the wire loop by 
ing and extending her finger in time with the 
metronome. She was encouraged to continue until 
she felt tired. Each flexion and extension of the 
finger was recorded on the graph paper as the 
stylus was pulled back and forth across the rotat-
ing drum. 
When the testing was completed the following methods were 
' used to record the results: ~ 
I 
1. Each student was given a number before being tested and 11 
' her name and number was recorded. After the test was ta.ken her ji 
number was recorded beside her kymograph record. I! 
I 
I 
'I 
II I and transferred to the student 1 e record. 
jl 
li 2. The number of marks on the kymogra.ph paper were counted 
, 3. The acc~ulated ~mograph r ecords provided the raw I 
I 
I! scores and were arranged in order from highest to lowest for the1 
1 entire group. 
4. Using the method devised by McCloy1 three groups of T 
scores were derived,one for seniors, one for sophomores, and 
1 ,I 
Charles Harold McCloy, Tests and Measurements in Health I 
1 and Physical Education, Second Edition, Appleton-Century-Crofts, jl 
Inc., New York, 1942, pp. 98-100. 
ll 
·I I· 
one for juniors. 11 
d 
I' 5. The T scores for athletes and non-athletes were arrangedl
1
:
1 
in order for each of the three groups, and means were found. 
6. Coefficients of correlation were determined for each 
the three groups by means of the biserial formula. 1 
of 1: 
I· 
7. The data from the results of the study were analyzed, 
compiled into a table, and interpreted. 
8. The summary, conclusions, and recommendations were 
I' formulated, based upon the data. obtained. 
1: 
r 
I! 
1 Herbert Sorenson, Statistics for -Students of Psychology 
, and Education, McGraw--Hill Book Company, Inc., Nei-r York and 
·· London, 1936, pp. 248-251 
1 
I 
I 
II 
li 
I 
I 
11 
I 
·I 
:I 
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CHAPTER III 
I 
ANALYSIS OF THE DATA 
Scope of the Chapter 
The material presented in this chapter is an analysis of 
the f indings of the endurance testing and the correlation be-
tween the test results and success in athletics among tenth, 
eleventh and twelfth grade girls in the Gamaliel Bradford High 
School in Wellesley Hills , Massachusetts . The purpose of the 
analysis is to ctetermine whether an endurance test of this type 
could be used to foretell probable success in athletics . 
Using the Participation Questionnaire 
Directions for Answer ing the Questionnaire . The question-
naire shOi'ITn in Figure I "t-Ja s given to all members of the girls • 
;ohysical education classes and a portion of the class time -was 
allotted for answering it. The gir·ls we1•e urged to study the 
questionnaire and to check all statements that applied to them 
personally. It was pointed out that. the items in Part I of the 
questionnaire w~re designed to verify coaches' records of their 
participation in after school activities, and that the items in 
Pert II weJ•e to hel, the physical education clirector in planning 
future programs . The girls were assured that , since particiua-
tion in extra class activities was entirely voluntary, a 
~~-~==~~==============~=========== 
1_1 
FIGURE 1 I 
NAME CLASS 
Directions: Please check under Pa rt I those activities in which 
you have participat ed , or under Part II the rea sons 
why you did not participate. 
Part l - I was a member of the following tee.ms or squads. 
lOth Ye ar 11th Yee.r 12th Year 
Field Hockey Varsity 
Field Hockey Jr. Varsity 
Basketball Varsity 
Basketball Jr. Varsity 
Softba ll Va rsity 
Softbs.ll Jr. Varsit~ 
Tennis Varsity 
-Tennis Jr . Varsity 
Cheerleaders 
Twirle!·s 
Tumbling 
Modern Dance 
Part 11. 
-
I did not participate in after school sports because: 
1 . I was not interested. 
2. I feel I am not good enough. 
3. I tried. for t earns, but did not make them . 
4. I work after school. 
5 . I am too busy with other school activities 
6 . I have to help e.t home . 
FIGURE I: Questionnaire to deter mine the extent of 
participa_tion in athletics or the reasons 
for non-participat ion. 
disinterest in such activities would in no way affect their 
marks or credits in the required physical education course. 
Sorting the Questionnaires . After the questionna i r es were 
answered they were divided into two groups . Those with checks 
_., (~ 
··~ 
• 
\ 
1 
I 
.J--=-=-=·= - -~~~-~=-==~=================·==-=~~========~F========= I I in Part I were put in the athletes ' group and those with checks 
J in Part II were placed in the non-athletes 1 group . They "t-Jere 
I 
j further separated into so~homore, junior and senior classes . 
This sorting resulted in the follo~ing six gro ups : sophomore 
athletes , s ophomore non-athletes , junio:t~ athletes , junior non .... 
athletes , senior athletes and senior non- athletes . 
All answers in Part I of the questionnaire were che cked 
with the coaches ' official records of ~artici~at ion . 
The quest ionnaires we1 .. e then set asiCte and the endurance 
testing was start ed . 
Administering and Recording the Test 
One hundred sixty- five girls volunteered. and i·.rere tested . 
The number of finger pulls recorded on the kymograph , before 
fatigue became evident , was the score . A sharp dro:n in the 
lines made on the graph sheet indicat€a "Then the noint of 
fatigue had been reached. As each girl finished the test , the 
lines made by the stylus were counted and that count was re-
corded as her endurance s core . 
When the testing was completed the quest i onnaires were 
again studied and tabulated. Tne tabulation disclosed that 
more non- athl etes than athletes took the test . In the tenth-
year class there were eighteen athletes and forty non-athlet es 
tested ; in the eleventh-year class , t~enty-eight athletes and 
thirty- four non- athletes ; in the twelfth-year class , twenty- one 
__ II at~letes ana. twenty- four non- athle=-ct=e=s=.=====-== 
-~---
1 
I 
I, 
L_ 
To equa.lize the t wo groups cert a in non- athletes were elim-
inated . Those students who stated th8t they ha.CI. to work a.fter 
school, or that they had t o help a t home , were interviewea_ and 
I 
the!j I -asked about the amount of time they devoted to the job or to 
1 home . If they t-Jere so occupied for more t han titm afternoons a 'I 
, week they were not included in the group t o be considered in the! 
dstudy . El even of the tenth-year group , five of the eleventh-
', yeo..r group and three of the twelfth-ye~tr group 1rmre eliminated 
for these reasons . 
II 
I 
Twelve more students were excluded for other reasons . 
Three of the tenth-year group and one of the eleventh-year 
1
1 group had e~1te1·· ed the school at mid-term of the current school 
I 
i! ye&.r a.i1d were not e ligible for narticipa.tion in competitive 
'I 
'I 
activities. ·rhey were excluded from the s tud.y . Six of the 
. tenth-year group were not included because their activity in a 
I 
I 
I 
1
newly organized dramat ic club prohibited their participation in I 
II 
II 
ii athletic activit i es . One tenth- year girl was excluded beca use 
li of a childhood injury and another in the same groun ·.was not i n-
I 
I 
i\ eluded be cause she travels v..ri th her family for a la.rge r>art of 
II each school ye ar . I! 
,I 
I girl 1 sl In each instance e limination was on the basis of tha 
I 
! inability to participate through nc fault of her own, rather 
:\ than on the basis of her disinterest or lack of skill . 
I 
I 
I 
.Figure II shows the reasons fol' el imination and the result - j
1 II 
ing equalization of athletes and n~n-athletes in the thre e class ~ 
Jgroups . The f inal group i nc luded thirty- s i x tenth- year student~ ! 
II 
II ,. 
I 
I 
I 
II 
II 
I I fifty-six eleventh-year students, and forty-two twelfth-year 
i !students . These one hundred thirty-four students were included 
j1n the experiment . Their questionnaires and raw scores on the 
endurance test served as the basis of the st udy . 
Number 
tested 
\'lor king 
Late 
entrant 
Dramatic 
club 
In,jury 
Travel 
Tenth-Year 
Athletes Non-
athletes 
18 40 
11 
3 
6 
1 
1 
FIGURE II 
Eleventh-Year 
Athletes Non-. 
athletes 
28 34 
5 
1 
T\'Jelfth-Year 
Athletes Non-
athletes 
21 24 
3 
FIGURE II: Reasons for elimination of certain students 
from the group to be studied . 
Tabulating the Test Scores 
The recor·ded test scores and questionnaires were used in 
the following manner . 
1 The raw scores we re converted into T scores by means of 
I 
McCloy ' s formula1 and a table was com_,_iled to show the range and 
distribution of the raw scores and T scores for all six groups . 
Table I shows the results . 
A study of this table discloses severe.l interesting facts . 
The range of raw scores, from 6 to . 135, shows tha.t some girls 
1 Loc. cit . , p. 9 
---==~11====-====~~==========~===============4===== 
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tired very quickly while others were able to continue the finger 
pull for a long period of time befGre fatigue became evident . 
With only two exceptions, the raw s cores and the corres-
pending T scores were higher for athletes than for non-athletes . 
The eleventh-year student with the score of 111 , the highest in 
her group , stated that she devotes all of her free time to 
raising ctogs . The girl wi th a score of 115 in the tl't1elfth-year 
group chose to direct all of her efforts toward such activities 
I as the class yearbook , the school newspaper ~ and serving as a 
class officer. Both were classified as non-athletes . 
Establishing. and Recording the Correlations 
To establish the correlation between the endurance test and 
success ~n athletics the test results were used in the following 
way . 
Means were found for the athletes and non-athletes in each 
£ f X 
class group . The formula M = n was used. 
The actual mean and standard deviat ion were found for the 
· combined group of athletes and non-athletes in each class group. · 
These means and standard deviations were used in the way 
prescribed in the formula f or biserial correlation1 , 
M2- Ml P q ~ = ~ x -y- , to determine the coefficient of correlat ion 
for each class group . 
Table II shot-1s the results of these nrocedrures . This table 1 
establishes certain facts . In all three classes the mean for 
1 Loc . cit ., p . 10 
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the athletes is higher than the mean for non-e.thletes. In the 
tenth-year class the mean for athletes is 52 . 83 and for the 
• non-athletes the mean is 46 . 45 ; in the eleventh- year class the 
mean for athletes is 51 . 82 and 46 . 29 for the non-athletes; in 
the twelfth-year class the means are 53 .05 for athletes and 
45 . 81 for non-athletes. 
The actual mean for athletes and non- athletes combined in 
each class group (50 . 19 for the tenth .... year group, 49 . 14 for 
the eleventh , and 49 . 74 for the twelfth) is approximately mid-
way between the mean for the athletes and the mean for the non-
athletes . 
The coefficient of correlation for the tenth-year group 
is a43, for the eleventh-year group, .3?, and for the twelfth~ 
year group, . 44 . In all groups there was a positive correla-
tion . 
Although the correlation is not high , the results show 
tnat there is some correlation between the test results and 
athletic success . 
--o-=-=- =- ----= ====---
CHAPTER IV 
CONCLUSIONS AND RECO:t-1MENDATIONS 
I 
Conclusions 
=--= ~- =.!:="--= --=- - -
The following conclusions conce "ning whether a record of 
endurance , measured by the ergogl''aph and recorded on the kymo-
graph, could be used as a means of f retelling probable success 
of high school girls in athletics ·we e dravm from the findings 
of this study . 
In the present day high school irlts are being offered a 
wide variety of extra- class activiti s. Although a large 
percentage of high school girls are participating in after 
school athletics , the girl wi tr1 a i1igh degree of endurance 
will not necessarily choose this area, but may prefer to direct 
her energies toward other ac t ivities . 
The results of the test showed that endur·ance will vary 
greatly among high school girls, and that , in general , athletes 
have a higher degree of endurance than non- athletes . 
Although there is a correlation between the T scores of 
the endurance test and the athlet~c participation records , the 
correlation is not high . Positiv~ correlations of . 43 , . 37, 
I 
i 
and .44 are not high enough to wa~rant the use of such a test 
' 
as the sole means of foretelling nrobable athletic success . 
· ; 
I 
20 
Recommendations for Further Study 
Knowledge a.nd understanding of the capabilities of parti-
cipants in athletic competition is obligatory for the coaches 
and physical educators responsible for the competitive activ-
ity . Any t est which helps to determine those ca~abilities 
should be utilized . The endurance test used in this study 
could well be used for such a purpose . 
Physical fitness tests and tests of motor ability abound 
in the physical education field , but are discarded or ignored 
by many physical educators because of the time , expense , and 
complicated equipment involved . I f simple , effective and un-
complicated apparatus could be found to test general physical 
fitness , the problem of testing would be simplified and more 
generally used . The ergograph used in this study might be just 
such an apparatus . It is simple and uncomplicated, and each 
student can be tested in approximately five minutes. 
A study to determine the correlation between endurance, 
as deter·mined by the ergograph , and endurance records in a 
performance test in a specific skill would establish the effec-
tiveness of its use . 
Further use might be made of the test in classifying 
students in the physical education classes . The person of high 
endurance might reasonably be expected to attain a high degree 
of prof iciency in physical education activities and , conversely , 
the person with a low endurance record might be expected to be 
I 
--r- -=--=- --===- 41' - --· 
~--=--- -...:::::. - ;_ 
less proficient . To establish these facts a study might be 
made to find the correlation betw·een the ergograph endurance 
and the recorded marks in physica l education classes. 
~ .!. _____ -- -----
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